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o] -g-ol^l-JL, ^o]T^ ;^tiVo]] ^o^*]- TllolH^^^ ^^^^ ^ ^£^1 c^i^^fS] 

£ Ig 

[AjJOlOl] 

Tllc^lH, ^VSj-Bi- -i-^-^, :g = >a:S|-5l- 
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4:^1-^ ^1^'^^'^ {Method of manufacturing a semiconductor device} 

10 : ^^n] 7]^ ^ 12 : ^51-^^ 

14, 24, 30 : 16 : ^^-^ 

18 : B^^l 20 : ^^-"^ 

22 : ^^1-^ 26 : #5.^ TjlojE^^ 

28 : -B-^^fl^^ 32 : ^^^^ ^€i^}o]^T3]- 

^ "^S^fl 4^;^]-^ ^ft ^-^5., ^-51, ^]-7l^^ twj-i^ o.^ 

^ TflojE^ ^^j^>^ #eflAl 7]lo]H Wj-^ofl 
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c]^}^ l-(Design Rule)^) ^f^l^(Size)7f ^o^^-^a-^ 

ETOXCEEPROM Tunnel Oxide) ^i'^l^i 1-^^ TflojE^^ :(t^ ^ 7H#^<H1 7V^J- ^ ^^1=^ 
n]:^)^ -iVsl-Q^-CField Oxide; FOX) (Overlap)^ ^Jl 9X^. 

^Hl-^o.^ STI ^^^^ <^l-§-^H §2fl^l SX^^I], 1-^^ 7flo]H2l 

o>ol^eflol^(Isolation) ^^S^lo^j pf^al- o]^^ ^^^oj^ ^<^^ v}d^3. -yTfl 

(Critical Dimension; CD) trfs. ^loj^^o^ 21-71- -g-ol^r>xl ^o> Ji;^]-;?]:^ 

711-^ til7> ^fe ^^l^^^l ^^5*1:4. ^eflA] ^;^l.o:| ^^n^ ^ 

Al DllS.21 i;^!-^ ^^o] ^^^^^7]] ^4. ^^l^eflol^j^ n>^^H^ €^1 p>^a. A>oloil 
t^^l- ^ ^^>^a ^^j^ ^7>^ <il*ll ^ms>^.^7} ^^Jol £]j7 o;i4. 

1 

^V^4 ^ 1 f-s^ ^H^^44^ ^^^<^Ui sflE-l^ ^^^V*^ 

STI ^2:4 :ii4 ^^14^ ^^^^U, ^1 1 ^4^44 4^^<^1 :^1 2 #el 

4^ f^4^}o^ Til '^l HI- ^^^^O^^A^ ^}^3. ^^^^ 4-§-*}Al ^Jl Tllol 

HI- ^^^1-4^ 9X^, Al-oj^o^ s.^^ TllolE^ ^A^^ ^ o;^- tiVH^l ^1 
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<11> ^ ^i^ol] 4^ til-c^^l ^l-oll ^1 1 ^S]?^^ ^ l^l- 

^1-^ O.^ ^^A]^, sflHi^ ^^^^ f-^ ^V7l ^1 1 # 

^ vflofl B^^ll- ^^^^m ^^14, ^oM H^^ll- i^*!: ^^l^S ^J-^'^l ^Sl-ev^ ^ 
^Sl-ei-^ ^4^H ^>S}-5]- ^^^^^1-^ ^^1^, ^^fl^S ^^-¥-<^l ^1 2 #5^ ^el 

HSlM- ^ ol^HlA^ 7llAl£)^ ^Alofloll tt^^^ ^He} A-]^ Cf^ Cfoj:^ 

^Bfl^ ^^]^, ^^1 ^ -^^l^^l-i:^ ^ 7flAi7]- ^H, ■i-'^^ 

^"^t!: -^^1- ^l^itbT=f. 
<i3> £ la :£ Igfe ^ ti>£^l Tfls ^^^>7l ^ 
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<14> S. lal- tiVi^l 71:^(10) ^oHl 7]% ^^4^ '^4 Sfe S."^^] 

^&1^^^(14) ^ ^5l-^Kl6)^ ^^^M. 
<i5> o.^, ^7] rtH^ ^sh^ ^^^^ 71^(10)^ ^«fl H2O ^ HF 

^ 50:l<y DHFCDilute HF)^^- NH4OH, H2O2 ^ H2OS- SC-l(Standard 

Cleaning - 1)# ^^l-g-^WM-, NH4F5!l- HF^^ ^^yUro] 100:1 1^^] 300:1^ BOE(Buf fered 
Oxide Etch)^ NH4OH, H2O2 ^ H20^ SC-1^ <^l-g-s^><^ ^^Itb 

4. 750 800°C^ ^i*^-?! ^fe ^^l^H 30 ^^1 lOOA 

<16> o]^ ^01 ^ HFS] ^^tij^ol 50:101 DHF5!l-, NH4OH, H2O2 ^ H20^ 

^ SC-1^ ^1^^>^ 'y:^^^(12)^ 750 800°C 

51 ^^oflA^ A>s|.tij-Ai o.^ 85 vflxl llOA^ -^^IS ^^^*>Jl, ^S)-B]-(12) ^ 

Sj- ^ 900 i^^j 910°C^ N2I- 20 ifl^l 30^^ '^^^ ^^^^ ^^1^ 

<17> E^^ ^51-^^(12) ^o^-^<^l 530 vfl^^l 680°C^ 0.1 3.0torr^ srHl'H 

7]>a- ^Sj-i^ (Chemical Vaper Deposition; CVD) , ^^i'y- s^^l" 7]^^- ^^^(lovi 

Pressure CVD; LPCVD), ^l^^JB 7]-^^ ^2}"^ (Plasma Enhanced CVD; 

PECVD) 5£fe tfl7l<a- 7]^ (Atmospheric Pressure CVD; APCVD) SilU 

Si2H6 ^ PH3 7>il- oj-g-sH 200 vfl^l lOOOA^ ^^1^ ^] 1 #e| ^e|§^(14) 
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^ ^1 1 ^s^^B]-(i4) Aj-o]] LP-CVD 1300 ifl^l 3000A^j£^ 

<i8> S. lb* 4-^ ^5|-^(16). ^1 1 ^e^^ev(i4), tj^ ^^^Hl2) 



31 



^S.^]] 71^(10)^ ISO( Isolation) ^}^3. sfiB^^ (ISO mask patterning)^ -f-^fl 

^?^-^H STKShallow Trench Isolation)^^^^ (trench; 18).l- ^^^s^f^ 1" 

€H '^^^ ^^tb^. STI H^^l(18) ^4 "1 4 (Damage )!- 

:a.^^l-7l 4]^ ^^1*VJ1, ^^-12^ ^^(Rapid Thermal Process)^ 

^^J^H B^^Kis)^ si^i^^^ ^^fl ^5l-5|(High 

Temperature Oxide; HTO)t- ^A] i^^^l^i ^1^4 ^^^^ t^^S^}^ 2}<^m ^ 

■ 

5l-(liner oxide) ^C^l .£^1 )^ ^^^tlr^-. 

nl-^a^ ^l-fe ^^l^}^ 4^ 4 1 #sl ^£1^^(14), 

'a:5]-5]-(i2) ^ tiVi^fl 71^(10)^ ^45H STI T^^^ H^^KlS)* ^^^t}-i=f. ^7] ^ 

:^^^l(i8) ciltii^li- ^^11 800 i^^l looot^^ 

tflo^lA-] ^^^^^^ ^Al^}o^ 50 ^4 150A ^TllS- 

<20> ^:t(Hydrogen)l- ^l-g-^V <i^ie] ^^H^, ^-£^1 7]^^ ^4 ^1^^^ 

<^l-g-)^V^ H^^l 4^ -^^^ ^-^^>^ ^7l^J- ^;^1*> 

^^'i :li7l- ^4 ^^^^ ^H^-^l?]!^. l^^^s] mm ^ ^^^(Fast Thermal 
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Process; FTP)^ ^wloflA^ 600 ^^^1 1050°C^ ^£^^^5:1- 300 ifl^l 380torr^ ^a-^^Hl 
>H 100 vfl^l 2000sccm^ ^± 7>il- -^^t]s:>c^ 5 ^x] 15^ -§-o> ^Al^Vcf. 
<2i> :^^jo^ B^^l(18) ^^v^^^^ ^j^^^^l^lJl, £^H(Moat) ^^^<§ 

^ «oM^>7l ^5><^ DCSCDichloro Si lane; SiH2C12)7>>il- ^^^^ HTOS. 50 

^1 150A5] ^^^l^?}^ f^avtV ^, 1000 tfl^l 1100°C^ -8rH<H]^i N2# <=>l-g-^H 20 
30^^> Jl^ ^1^51- ^^^^ ^«J^H s|-om ^V5)-^V(PliAl)^ ^^^t>cf. Jl^ ^l^sl- 

<22>'' £ icl- #el-^^KHigh Density Plasma; HDP) 

^ ^^^^ -^^1?!:^. ^2i-E]-(i6)^ sH 211^ ^5^-H^-(l6) 

<23> ^^flai o.^, H^^l(18) "S-^^ ^}l-f7l 5000 ^^1 lOOOOA^i^ -^^1^ 

HDPCHigh Density Plasma) ^^1-^(20)^ ^^^t!:^. H^^l(18) ^4<^1 'Si ^^<^1 

HDP ^s\-^(20)^ 

<24> CMP* oj-g-^ ^^^^ ^^^tb ^ ^5l-^Kl6)^Hl 7>^^^ol 

>Hl7ls}7] BOE^fe HFl- ^l^tt -^^l^^f. <^l«ll 

^ Aiz]-o] 5lol ^7] HDP ^n^(20)$] ^o]7} 7^±_^}^ ^c)]^ ttnf. 

<25> :£ Idl- Sj]:^ ^2l-B|(16)i: <?1>LV O>^(H3P04 dip OUt)# ^^l-g-tb ^51- 

^ iB^Cnitride strip) ^^j^ ^*3-t^S>^, HDP ^s^^ ##-f-(22)l- ^ll 
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B. ^51-^(16) ^H^A] HDP l-#-^(22)^ 1 ^^^^(U)±S.^B] 700 

^^}^ ^^^^^l^i ^^^^ ^1 2 A>-g-s}^ ^^£oll 200 i^^l 

300A 4^ -^^^11- 7Hi^ ^T^^t^. 

<26> £ lei: ^^^S] ^^^^ ^^Jt!: 4^ ^^fl ^2: ^1 2 #5^ 

^s]3.nv(24)^ ^^l^H HDP^sl-^i- l-#^(22) ^^^] 

<27> ^^]^ 0.5.^ DHF Si- SC-1# <^l-g-^b ^^^sl ^il^^^^^ ^^l^H €^ -arsj-^ 

1 

4. ^11^^^^^ -f-^H ^1 1 ^el$B^-(i4)^ 2/3^^£(100 ^^^1 

700A)7l- 7l]«J-5lH^ ^-i] ^l^tt^. 

<28> ^1 1 s-e] ^e^^^(l4)4 ^<at!: ^1 2 1:^] ^5lS-5>(24)^ 800 2500 

A -^^1^ ^2}-sl-o^ HDP ^51-^- l-#-^(22)l- nfl^t!-i=f. PE-CVD ^^"^^ 
PE-TEOS(Plasina Enhansed Tetra Ethyle Ortho Silicate), PE-Nit, PSG(Phosphorus 
Silicate Glass) ^ BPSG(Boron Phosphorus Silicate Glass)^ w12]^(d1£a1 )^ 
^^^^^^M CMPl- 3gE]-5j- ^;^^oiiA^ wVAj^ ^ oi^ «oM?l:4. 

100 1^^] 1000 A^ -T-^lS. ^^^^4. 

<29> :^*vai 7l7^1^ <an}i- ^a1^>o^ HDP ^sfe]" ##^(22) -^J-s] 1^31 #4 ^1 2 #e) 
^el^Bi-(24)^ ;^l7lsH ^1 2 ^^^^(2A)^ ^^1 1 ^ ^1 2 #el 

^el$^^(14 ^ 24)^^ ^1^^^ 7flolB^^(26)l- ^^^ttcf. s)-^^ 7l7fl 
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^ <=141- ^^l^H 71]o1:e^^(;^11 1 ^ 2 #el %■ -r-^l)^ 1000 

tflxl 2500A ^^^l-Tfl %x\, 

<30> £ ifl- #^^1-1^, CMP ^^^^ ^^^2^ ^-11^^ ^^^^ HF JEfe BOEl: ol4^><^ 

^ HDP ##-^(22)1- 500 2000A -x^l^^ ^1^^^-. ^1^^ ^>i^J 

^*><=i °fl ^A 1-^^ 7llo]H^^(26)^ ^4 S^^^ ^^^*H 

till- 3711 % ^ 3XA.. 

<3i> £ igl- #^^1-1^, -a-^^-ll^H28)^ A^ 4^ 711 

<>1B1- ^^^*]-7l ^t!: ^1 3 §e] ^el^^^i-cso)!!}- ^elA>o]HB]-(WSi ; 32)^ 

<32> ^^l^o.^, tiV£^i ^y^H^i ^V-g-^V^ ^•'y^^^ #%*1-^, ^ 

^^Hl'^l^i^ 0N0(^>5l-^V^5l-^V^>5l-^HSi02-Si3N4-Si02)) 0N0N^2:^ -^^^1^(28) 
-i: f^^^t!:^^. ONO -^^^fl^i-(28)<^l ^"H^i, 0N0^^<^1^1 ^sl-e}-^ -f^tt ^"y-^ 

TDDB^^^^^l DCS(SiH2Cl2)^ N2O 7>il- ^l-g-^H 0,1 i^^l 3torr^ ^^^f 
810 ^A 850°C^^£^ ^S. ^Hl^i ^ 35 vfl^l 60A^ -^^1^ LP-Cm^'^^S ^^^A. 

ONO^SolMi DCS^ NH3 7>>il- 6l-g-*l-<^ 1 vfl^l Storr^l ^a-^sf 650 

ifl^l 800°C^^£^ -8r£ sH^i 50 65A^ ^^IS LP-CVD«c]-^^S. ^^j-ttn]-. 
<33> ONO^^ ^ ONO^sj-^^ ^>a-^l7l:il 4 t:^^ <?lE-l5llol^ 

(interface)!- A^^\y] -y-Sj-^cJ-^^S. 750 ifl^l 800°C ^£^1^1 SLMbI^ 

^-11 <^l5Jl( monitoring wafer)!- 7l§o.^ ^1= 150 300A^ ^^1^ ^2}- sl£^ <>| 
^(steam anneal )i: ^ Sitf. 4^1-71- ONO^^^af >a-7l ^^S^l 
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<34> x|l 3 ^sl^B]-(30)^ Bj^^ ^e1a|.o1:b(32) -n-^^l^^(28)<^l i 

-g-£]cH f^7M^ ^ ^fe ^^>^ «oM^]-7l ^^11 H^^-le^^ 

^i-(doped and undoped)^ 2^^3iS., 510 vfl^l 550 ^£^4 
1.0 3torr^ -y-^ ^Hl^i LP-CVD«j-^ .^S. wl^^ bvo.^ olitfl :£ 

^^^sl^ ^2]- ^o. nvo] ul^^ 1:2 ifl^l 6:1^ aj^s. 1-^^ A] 

olB^^(26) Afojoj ^^Vo] ^^^] D)]^ol 500 lOOOA^^^lS ^7] 

^^1: «11 SiH4 afe Si2H6 ^ PH37l->il- ol^^rH ^-^i^JL PH37l-rf^ 

annealed stress) ne^JL ^3}- 7j-:£i- MS(SiH4) DCS(SiH2CL2)^ WFe^ i^t 



<^l-§-^>'^ 300 ^^1 500°C^1-^]^ ^^.-^l^i THw^Hl^Kstep coverage)!- 

^^^>Jl, ;^i%HRs)^ ^di^A]^ ^ oj^ 5l-^^^j=^wl <?] 2.0 vfl^] 2.8 ^S. 

<36> Bj^^ ^s1^><^1:E.5]-(32)^oH1 SiOxNy SEfe Si3N4l- '^l-g-^l-*^ ^E^l^];^! ARC# 

^ ^21-5^]- Jl, TflolB T^l-r^ias]- <^l^l(Gate mask and etching)^^4 <^e]-o]c 
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3.^ <^HHSelf aligned mask and etching) n^^fis^H Tll^lH ^-^^ 

TlJolH^ ^Sl-BV A}o]6i] S.^^ Tfl 

ofl2.El i;^>s] ^t^^ ^ o;[ji, ^J^l^l^l- ^711 7^1-^ wll- ^ 
<39> SEt!:, n>^^J o.^^^ p>^^j ^^^'^l^i ^^^51- ^ 

^ $14. 
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[^^li- 11 

(b) 2jlE^^ ^-^ ^7] ^7] 1 

^7] 4 2 #5:1 ^Sl^-oj-o. 5gEl-3].sV^ v^:^]; ^ 
(f)>^oM ^^1- ^4^f^ 7\]o]^^ ^^^^ ^, ^ 

2] 

^1 1 *^<^1 
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^^y] ^1 1 ^el^^i-^ 530 Afl^l 680t:^ 0.1 xfl^^l S.Otorr^ 

CVD, LPCVD, PECVD JEfe APCVD SiH4 Sfe Si2H6 ^ PH3 7>^i- oj-g-sfo^ 

200 vflx] 1000 A ^ -^^^l^- ^^^5^1-^ tiVS^l 4i;^>^ 

3] 

^^7] ^SJ-bV^ 750 ifl^l 800 ^-£<^l^i w^^S^-^ 85 llOA^ ^^1 
S. ^2^^}JL 900 ^^1 910 "C^ ^£ '^^'^l^i N2l- '^l-^-^H 20 i^^l 30^^V <^^^ ^ 

[^^^^1- 5] 
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AV7] H^^l^ Jf^^ 5}^^ ^1-71 ^tl: t^^e^ ^^1^1-^ ^Ml; 

^£^€■^1-^ 100 700A ;*l]7lsr]-^ ^Tjll- r-j i^s:>^ 7^-^ ^^^s. ^s. 
i^"?-^^ 71 

^7l ##^1- ^^^If^O.^ 5}^ CMP ^^^^ ^^l^H WlSl^al). >^7l 
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8] 

^7] PE-CVD«j-^ -^S. ^^^^ PE-TEOS^. PE-Nit#, PSG# ^ BPSG# ^ 

1 ^1 7 *oHl %l<H^i, 

^o^7l 2 1-e) ^el^EV^ 530 vfl^c] 680°C^. 0.1 vfl^l 3.0torr^ sr> 

CVD, LPCVD, PECVD APCVD SiH4 Siziie ^ PH3 7>il- ol-g-^]-<:»i 

800 ifl^l 2500 A 2] ^^^1^ ^^^^V^ ^-ir ±7.}9] 
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